VAN HIJUM et al. S.N. 09/995,587 
REMARKS 

Responsive to the requirement for submission of a 
Sequence Listing, imposed in the outstanding Official Action, the 
same is provided herewith, attached to the present amendment, in 
paper and disc formats. Applicants hereby state that the attached 
paper and computer readable copies have the same content, and 
introduce no new matter into the present application. 

In this regard, the specification has been amended so 
that it is commensurate with the submission of the present 
sequence listing. It is respectfully believed that no new matter 
has been added. 

Favorable action on the merits of the present 
application, in view of the above, is now respectfully requested. 

Attached hereto is a marked-up version of the changes 
made to the specification. The attached page is captioned 
"VERSION WITH MARKINGS TO SHOW CHANGES MADE." 



Respectfully submitted, 
YOUNG & THOMPSON^ 




Attorney for Applicants 
Registration No. 32,925 
745 South 23rd Street 
Arlington, VA 22202 
Telephone: 521-2297 

February 28, 2002 
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VAN HIJUM et al. S.N. 09/995,587 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE SPECIFICATION : 

Paragraph beginning at line 7 of page 4 has been 
amended as follows: 

Certain putative functions based on the alignment and 
site-directed mutagenesis studies can be ascribed to several 
amino acids of the novel inulosucrase . Asp-263, Glu-330, Asp-415, 
Glu-431, Asp-511, Glu-514, Arg-532 and/or Asp-551 of the amino 
acid sequence of SEQ ID No. 1 are identified as putative 
catalytic residues. Noteworthy, a hydrophobicity plot according 
to Kyte and Doolittle (1982) J. Mol. Biol. 157, 105-132 suggests 
that the novel inulosucrase contains a putative signal sequence 
according to the Von Heijne rule. The putative signal peptidase 
site is located between Gly at position 21 and Ala at position 
22. Furthermore, it is striking that the C-terminal amino acid 
sequence of the novel inulosucrase contains a putative cell wall 
anchor amino acid signal LPXTG (SEQ ID No. 5) and a 20-fold 
repeat of the motif PXX (residues 690-749 of SEQ ID NO: 1) (see 
figure 1), where P is proline and X is any other amino acid. In 
15 out of 20 repeats, however, the motif is PXT . This motif has 
so far not been reported in proteins of prokaryotic and 
eukaryotic origin. 

Paragraph beginning at line 18 of page 5 has been 
amended as follows: 
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VAN HIJUM et al. S.N. 09/995,587 

It was furthermore found according to the invention 
that certain ^Lactobacilli , in particular Lactobacillus reuteri, 
possess another fructosyltrans f erase , a levansucrase (FTFB), in 
addition to the inulosucrase described above. The N-terminal 
amino acid sequence of the fructosyltransf erase purified from 
Lactobacillus reuteri supernatant was found to be 
QVESNNYNGVAEVNTERQANGQI ( residues 2-24 of SEQ ID No. 6) . 
Furthermore, three internal sequences were identified, namely 
(M) (A) HLDVWDSWPVQDP (V) (SEQ ID No. 7), NAGSIFGT (K) (SEQ ID No. 
8), V(E) ( E ) VYS PKVSTLMAS DE VE (SEQ ID No. 9). The N-terminal amino 
acid sequence could not be identified in the deduced inulosucrase 
sequence. Also the amino acid sequences of the three internal 
peptide fragments of the purified fructosyltrans f erase were not 
present in the putative inulosucrase sequence. Evidently, the 
inulosucrase gene does not encode the purified 
fructosyltrans f erase synthesizing the levan. The complete amino 
acid sequence of the levansucrase is shown in SEQ ID No. 11 and 
the nucleotide sequence is shown in SEQ ID No. 10. The 
levansucrase comprises a putative membrane anchor (see amino 
acids 761-765 in SEQ ID No. 11) and a putative membrane spanning 
domain (see amino acids 766-787 in SEQ ID No. 11) . The fructan 
produced by the levansucrase was identified in the Lactobacillus 
reuteri culture supernatant as a linear (2-»6) -p-D-f ructofuranan 
with a molecular weight of 150 kDa. The purified enzyme also 
produces this fructan. 
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VAN HIJUM et al . S.N. 09/995,587 

Paragraph beginning at line 8 of page 11 has been 
amended as follows: 

At this time, the N-terminal amino acid sequence of a 
f ructosyltransferase enzyme (FTFB) purified from the 
Lactobacillus reuteri strain 121 was obtained. This sequence 
consisted of the following 23 amino acids: 

QVESNNYNGVAEVNTERQANGQI ( residues 2-24 of SEQ ID No. 6). The 
degenerated primer 19ftf ( YNGVAEV) (residues 8-14 of SEQ ID NO: 
6) was designed on the basis of a part of this N-terminal peptide 
sequence and primer 20ftfi was designed on the 290 bp PCR 
product. PCR with primers 19ftf and 20ftfi gave a 754 bp PCR 
product (see figure 5E) , which was cloned into pCR2 . 1 and 
sequenced. Both DNA strands of the entire f ructosyltransferase 
gene were double sequenced. In this way the sequence of a 2.6 kb 
region of the Lactobacillus reuteri DNA, containing the 
inulosucrase gene and its surroundings were obtained. 

Paragraph beginning at line 1 of page 17 has been 
amended as follows: 

The N-terminal sequence of the purified FTFB was 
determined and found to be: (A)QVESNNYNGVAEVNTER 
Q A N G Q I (G) (V) (D) (SEQ ID No. 6) . Three internal peptide 
sequences of the purified FTFB were determined: (M) (A) H L D V W 
DSWPVQDP (V) (SEQ ID No. [17] 7) ; N A G S I F G T (K) (SEQ 
ID No. 8) ; and V (E) (E) VYS PKVSTLMAS DEVE (SEQ ID 
No . 9) . 
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VAN HIJUM et al. S.N. 09/995,587 

Paragraph beginning at line 17 of page 20 has been 
amended as follows: 

Figure 1: [SEQ ID No. 1; The deduced amino acid 
sequence of the novel inulosucrase of Lactobacillus reuteri 
(amino acid 1-789).] The nucleic acid (SEP ID NO: 4) and deduced 
amino aci d s e q uences (SEQ ID NOS 27 and 1) of the novel 
inulosucrase of Lactobacillus reu teri. Also encompassed within ' 

— figure i§ the comparison peptide (SEQ ID NO: 28) . 

Furthermore, the designations and orientation « f or 3 ' to 5 ' and 
> for 5' to 3') of the primers and the restriction enzymes used 
for (inverse) PGR, are shown at the right hand side. Putative 
start codons ( ATG, at positions 41 and 68) and stop codon (TAA, 
at position 2435) are shown in bold. The positions of the primers 
used for PCR are shown in bold/underlined. The Nhel restriction 
sites (at positions 1154 and 2592) used for inverse PCR are 
underlined. The primers used and their exact [posotions] 
positions in the inulosucrase sequence are shown in table 1. 
Starting at amino acid 690, the 20 PXX (residues 690-749 of SEP 
ID N0: 1} re Peats are underlined. At amino acid 755 the LPXTG 
(SEQ ID NO: 5) motif is underlined. 

Paragraph beginning at line 13 of page 21 has been 
amended as follows: 

Figure 3: [SEQ ID No. 2;] The N- terminal (SEQ ID NO: 6) 
and three internal amino acid sequences (SEQ ID NQS 7-9) of the 
novel levansucrase of Lactobacillus reuteri. 
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VAN HIJUM et al. S.N. 09/995,587 

Paragraph beginning at line 15 of page 21 has been 
amended as follows: 

Figure 4: Parts of an alignment of the deduced amino 
acid sequences of some bacterial f ructosyltransferase genes (SEQ 
ID NOS 29-40) . Sequences in bold indicate the consensus sequences 
used to construct the degenerated primers 5ftf, 6ftfi and 12 
ftfi. (*) indicates a position with a fully conserved amino acid 
residue. (:) indicates a position with a fully conserved 'strong' 
group: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW . (.) 
indicates a position with a fully conserved 'weaker' group: CSA, 
ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, FVLIM, HFY. 
Goups are according to the Pam250 residue weight matrix described 
by Altschul et al. (1990) J. Mol . Biol. 215, 403-410. 
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